Analytical study of lightweight acoustic shrouds for shuttle experiments and payloads by Rader, P. & Baratono, J.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 
 
 
 
 
 
 
 
Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19770005170 2020-03-22T12:37:46+00:00Z
I
MC R-76-465
CONTRACT NAS8-31912
	
H NAL REPORT	 October 1976	
i
ids
r
Arialytical Study of s
Lightweight
Ac:oustic Shrouds
for Shuttle
Experiments and
Payloads
(NASA-CF-150116)	 ANALYTICAL STUDY OF N77-12113
LIGHTWEIGHT ACOUSTIC SHROUDS FOR SHUTTLE
EXPERIMENTS AND PAYLOADS	 Final Report
(Martin	 Marietta Corp.)	 118	 p HC A06/MF	 A01 Unclas
CSCL 22B G3/16 56566
f
r
a
ura91OI
r*i	 w
O	 C-
z^va
-.....	 ... _.

FOREWORD
This report p.esents the results of a study performed for the
Marshall Space Flight Center under Contract NAS8-31912. This work
was a continuation of previous studies which indicated that practical,
lightweight, acoustic shrouds could provide noise protection for a
high percentage of the total experiment population for Space Shuttle.
Specifically, this study was directed towards investigating the
effects of a helium filled liner to reduce shroud weight and in-
crease noise reduction.
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INTRODUCTION
This report presents a description and results of acoustic tests
performed on an STS payload shroud simulator to determine the effects
of a helium filled liner on the noise reduction characteristics. The
basic test program included the following ,configurations:
1. Bare Shroud (baseline configuration);
2. Shroud with ,empty liner;
3. Shroud with liner filled with air; and
4. Shroud with liner filled with helium.
The; results of this test series indicated negligible effects from
the helium,and two additional configurations were tested to provide
additional information.
1. Liner filled with air; and
2. Liner filled_with helium.
The data from these configurations indicated increased noise re-
duction from the use of helium.
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TEST DESCRIPTION
Shroud/Test Configurations
Tests were conducted on two shroud configurations. The first
configuration consisted of a composite fiberglass shroud and mylar
liner restrained by a metal screen and ring frame stiffeners to pro-
vide';support to the gas bag liner so that the gas layer could be
maintained at a relatively uniform thickness of 5 cm (2 inches).
A sketch of the shroud configuration is shown in Figure 1. Double
1	 walled my3.ar liners were also installed on the cylinder end caps
(not shown in the sketch) to eliminate possible flanking paths.
The shroud was approximately 0.9 meters in diameter and 1.8 meters
long.
r
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For the second configuration, the mylar liner was removed from
the composite shroud and the outer surface was restrained by a
y wire mesh screen as shown in Figure 2.
The shroud was suspended on nylon rope within the acoustic
chamber and exposed to a simulated Shuttle payload bay acoustic
environment produced by two Wyle WAS, 3000 noise generators coupled
to the chamber at top and bottom.
Tests were conducted on the following configurations:
1. Empty shroud (baseline configuration);
2. Shroud with empty liner;
3. Shroud with liner failed with air;
2
z
i4 Shroud with liner .filled with helium;
5. Screen enclosed liner filled with air; and
6. Screen enclosed liner filled with helium.
A small vacuum pump was used to collapse the liner prior to filling
with helium. For all configurations in which the liner was filled
with either air or helium, only a sufficient gas pressure (nominally
3448 N/m2 , or 0.5 psi) was used to expand the enclosed liner to the
5 cm wall spacing.
The weights of the shroud configurations tested are given in
Table 1.
TABLE 1. SHROUD WEIGHTS
i
}
g^e - 	 Table 1 are based' #The effective surface ^ti,t-^ts indicated in 	 ^
on weights'atd surface areas relating only to the cylindrical
	 .
portions of the shrouds. The composite foam/mylar liner shroud
included one layer of protective mylar between the liner and screen
surface. The wire screen/mylar liner shroud included two layers of
protective mylar, one on each side of the liner.
:.
1	 D
Total Weight Effective
Including End Caps Surface Weight
Configuration Kg (lbs) Kg/m2 (lbs/sq ft)
Composite Foam
Shroud 42.2 kg
	
(93.0 lb) 4.64 kg/m2 	(0.95 lb/ft2)
Composite Foam
Shroud with
Mylar Liner 45.2 kg (99.75 lb) 5.32 kg/m?	 (1.09 lb/ft2)
Screen Enclosed
Liner Only 6.1 kg (13.5 lb) 0.93 kg/m2
	_(0.19 lb /ft2)
s
	 T^
Instrumentation and Data Reduction
Each test configuration was instrumented with six external and
t
six internal microphones at locations shown in Figure 3. An interior
r
view of the liner showing internal microphone locations is shown in
Figure 4. Control of the external acoustic spectrum was accomplished
by electronically averaging the output signals of the six external
microphones utilizing a General Radio equalizer/analyzer system.
Similarly, the average internal acoustic spectrum was obtained
for the six internal microphones. In addition to the average ex-
ternal and internal spectra, one-third-octave band analyses were
performed for each of the individual microphones for each test
configuration. These data are presented in the appendix to this
report.
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DATA ANALYSIS
External Acoustic Levels
The external acoustic environment was controlled to 'a spectrum
j approximating the Shuttle payload bay environment by electronically
averaging the output signals of the six external microphones.
	 A
typical plot of the levels at individual microphone locations and
of the control average showing the variations in one-third-octave
bands is shown in Figure 5.
	 A comparison of electronic averages
of the external level for all four tests which used the composite
shroud is presented in Figure 6.
	 These data indicate that control
of the external environment was very repeatable for the different
test configurationsutilizing the composite shroud.
Internal acoustic Levels
The average internal levels from the four tests df the composite
shroud configurations are shown in Figure 7.
	 Internal levels from
the ; two screen enclosed liner tests are presented in Figure 8
and compared to the measured levels obtained from the shroud/
liner filled with helium.
Noise Reduction
Noise reduction plots for the six test configurations are
41 ;>	 shown in Figures 9 through 14.	 In each case the noise reduction
` values were obtained from the difference between the average ex-
ternal and internal one-third-octave band levels.
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A comparison of the noise reduction plots for the four tests
which 'utilized the composite shroud is shown in Figure 15. The
noise reductions obtained from the screen enclosed liner filled,
with air and helium are shown in Figure 16.
In addition to the individual noise reduction data presented
in the preceding figures, a direct comparison of the effects of the
air and helium is shown in Figure 17. The plots in Figure 17 rep-
resent the difference in noise reduction for helium versus air,
for the liner in the composite shroud and in the wire screen
shroud.
Figure 18 shows the noise reduction plots for the six tests
performed in this study and the amount of noise reduction provided
by each configuration.
6
rCONCLUSIONS AND RECONHENDATIONS
Conclusions
1. A comparison of helium versus air in the screen enclosed liner
indicated that the helium provided an increase in noise reduction
w - of approximately 3 dB in one-third-octave bands above 800 Hz.
9
r There was no significant change in noise reduction below 800 Hz.
2. The liner installed in the composite shroud produced an increase
of 8 to 10 dB in noise reduction at frequencies above 400 Hz.
a
However, at frequencies above the second acoustic mode of the
` cylinder, there was no significant difference in the noise re-
duction achieved with the liner empty, _filled with air, or
filled with helium.
3. At the first and second acoustic modes of the cylinder (approxi-
6
mately 100 and 200 Hz, respectively), the increased absorption
' provided by the gas filled liner produced an 8 to 10 dB improve-
k ' went in noise reduction compared to the empty composite shroud.
4. The results of this study indicate that the use of helium in
Shuttlepayload shrouds would not provide a significant improve
ment'in noise reduction compared to more conventional config-
urations, at least for the thickness (5 cm) of gas layer investi- <
/ gated.	 Furthermore, we believe that the problems in design and
1
fabrication associated with containing the helium would signifi-
cantly increase shroud costs compared to conventional config-
urations.
7
pRecommendations
The results of this and previous studies indicate that light-
weight shrouds can be developed which can reduce the payload bay
acoustic environment to levels which will allow the use of components
previo^ s y q ,-' +°'-	 alified and flown on other boosters. The cost- savings
associated with elimination of the requalification program and test
and flight failures could be significant.
	 -
It is recommended that a full-scale prototype shroud be develop
-
ed to determine the noise reduction achievable and the potential cost
savings estimated from previous analysesperformed under contract
NAS8-31535. In addition, analyseso , a yses should be conducted to assess the
thermal control impact of acoustic shrouds during the various phases
of the Shuttle missions. Shroud deployment design concepts should
also be investigated.
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ABBREVIATIONS AND ACRONYMS
cm Centimeter
dB Decibel	 i.
ft Feet
Hz Hertz
in. Inch
I	 kg Kilogram
lb Pound
m Meter
1010 Martin Marietta Corporation
MSFC Marshall Space Flight Center
4
NASA National Aeronautics and Space Administration
N Newton
psi Pounds per square inch
`	 SPL Sound pressure level in dB re 20pN /m2
STS
t
Space Transportation System
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Figure 3, Microphone Locations.
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Figure 4. interior View of Liner Showing Internal Microphones.
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Figure 5. Comparison of External SPL's and Control Average During
Shroud/Liner—Air Acoustic Test.
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Figure 6. Comparison of Average External Sound Pressure Levels
Applicable to Shroud/Liner Tests.
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Figure 7. Comparison of Alyarage Internal Sound Pressure Levels
Applicable to the Four Shroud/Liner Tests.
_:
120
r
00
UM
M
100
130
110
140
90
10 100	 1000	 10K
Figure 8. Comparison of Average Internal Sound Pressure Levels for
Wire Shroud/Liner and Composite Shroud/Liner.
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Figure 10. Noise Reduction From Composite Shroud With Empty Liner.
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Figure 11. Noise Reduction From Composite Shroud With Liner Filled With Air.
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Figure 12. Noise Reduction From Composite Shroud With Liner Filled With Helium.
L'.
0
RAND POAGERS --y
10 1! 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40
N
W
30
as
b
20
C
O
.1
u
U
7
.b
C1
LY.
v 10
y
•4
O
z
0
q I 16	 2S 1 40	 63 ( 100	 160	 250	 400	 630	 1000	 1600	 2500	 4000	 6300 f 10000
2.5	 20	 30	 SO	 60	 125	 200	 315	 SOO	 •00	 230	 2000	 3150	 5000	 9000
1/3 OCTAVE BAND FREQUENCIES,(Hz )
Figure 13. Noise Reduction From Screen Enclosed Liner Filled With Air.
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Figure 14. Noise Reduction From Screen Enclosed Liner Filled With Helium.
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1/3 OCTAVE BAND FREQUENCIES, Hz
a
s
ACOUSTIC DATA SHEET
_ 10 LI 12 13 14 I5 16 17 16 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 33 36 37 36 39 40
l^o TEST ITEM (,4rM P• )#"-D
TYPE OF TEST	 LLA L-
PROGRAM
	 s
DATE	 I ^^ S ^G
RUN NO.	 7
MICROPHONE NO.	 S 
!2
^
OVERALL LEVEL	 144
RUN DURATION
	
ll' S,w C
TEST ENGINEER	 S^t^0E2
TEST TECHNICIAN	 ( -oBEC SeW
3yYP N ^^z
REMARKS' S- PS/)1}/2
^Iof 35(
100000 16 23 40 63 100 160 250 400 630 1000 1600 2300 4000 6300
1yc
/3Cm
J
W
ujJ
W
z
VJ
W
a.
0
zC)O
cn
I	 //0,
1 V-7
BAND NUMBERS --+
t
^Y G
O	 It	 12..	 1.3..	 14	 -15.	 16	 17-
	
10	 19	 20-°21 22	 23 --24 -25	 26	 27	 25 29	 30 31	 32	 33	 34	 35 36 37	 36 39	 40
J
l
0425p 40 63 100 160	 I 250 400 630	 I i000 1600 2300 4000 6300 IOOa
lug
I.'9C
m
JW
wJ
W
w
/c^zl v,
cow
CA-
v
z0
too
/(.,c
i
TEST ITEM Ly+n
TYPE OF TES-`'
	
r- L L
PROGRAM	 5s
DATE	 ` / S ^ 7
RUN NO.	 F
MICROPHONE NO.	 A7
OVERALL LEVEL	 ^¢
RUN DURATION	 C Se f-
TEST ENGINEER	 StiypEa
TEST TECHNICIAN (C^fz,Fes f-!
:3 y£l. A;1,4- Z
REMARKSt', ^; /'' 5 jIye-
P /(-, t No - IN,
^x T_7XV,41-
i
a
wV
1
-	 it
ACOUSTIC DATA SHEET
BAND WJWEltS
10 11 12 13 14 15 16 17 18 19 20 21 22 23 - 24 25 26 27 26 29 30 31 32 33 34 35 36 37 38 39 40
uj
W
W
c
W
cn
JOT
na
9-5	 20	 US	 so	 so	 125	 200	 315	 500	 Boo	 1250	 2000	 3150	 5000	 sow
1[3 OCTAVE BAND FREQUENCIES, Hz
ave. 31ft7.^TEST	 ITEM
TYPE OF TEST	 E-u A
PROGRAM
-15-- 76DATE
z
RUN	 NO.
MICROPHONE	 NO.'
OVERALL LEVEL
RUN-DURATION,
TEST	 ENGINEER
	 A/ '--t 04F 110
TEST TECHNICIAN
REMARKS
	
J,?c,^f C7-
3 1 411 V/1
r
T T
'Plot
4010 	16	 A	 6^	 10-0	 160	 250	 400	 1000	 1600	 0 1 6300 1 0000
00
U--
t
ACOUSTIC DATA SHEET
BAND OW-dEQS —^
10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 28 29 30 31 32 - 33
/SG (—T
No
j, c
ca
JW
w
}e^? myW
wd
0
0
I	 ''C;
TEST ITEM ComF s^^^^`^'A
TYPE OF TEST
	
r L4'--
PROGRAM	 S_S
DATE 	 ' 74
RUN NO.
MICROPHONE NO.
OVERALL LEVEL
	 Z
RUN DURATION
	 5c ^-
TEST ENGINEER
	
Sti yOt`"^
TEST TECHNICIAN
34leIg IV/-4
REMARKS C, J ^'Si^Ri2
h !o f ^ 3
a_
w
1°'
ii
1 16 1 25 1 40 I 63 , 100 1 160 f 250 1 400 I 630 1 1000 1 1600 1 2500 y 4000 , 6300 1 10000Q 5	 20	 34	 50	 5O	 125	 200 - 315	 500	 B00	 1250	 2000 3130	 !.000 8000
1/3 OCTAVE BAND FREQUENCIES, Hz
. a .^i ^ p(ifyw,.:adkn of +.tm»m:'t'4a..4 	 .+ie
^.	 .....	 ^..	 .•. -:.	 .a"	 :..,,.:... «r _u..w^r.8:te:t a	-- uY.,.e...-..:.....auaurwat.af4SLi1(ied	 - ^_9^4+i3M	 — _	 _ -	 ^^
nACOUSTIC DATA SHEET
$AND KNOERS: --+
10 11 12 13 14 15 16 117 1e 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 38 39 40
T EST ITEM	 Ld^MP . )ft .ou/3
TYPE OF TEST
	
E1, rt ^-
PROGRAM
	
SS
DATE	 9- /^— 7
RUN NO.	 ^0
MICROPHONE 60.	 Z-
t	 OVERALL LEVEL	 Z^'' S
RUN	 DURATION
TEST ENGINEER
	
SNYDf2
TEST TECHNICIAN	 lCo6ECSonl
REMARKS	 A-/2
107 3
/66116
10 	 25	 40	 63	 q0	 160	 230	 400	 630	 1000	 1600	 2500	 4000	 6300	 10000
12.5	 20	 30	 50	 60	 125 200	 315 500	 s00	 1230 2000	 3150	 5000	 0000
1/3 OCTAVE BAND FREQUENCIES,	 Hz
Ic
)3c
m
W
ujwJ
Wcr
u,
wW
0
0
11/G
BAND WheER5 --+-
10 II 12 13 14 15 16 17 10 19 20 21 22 23 24 23 26 27 26 29 30 31 32 33 34 33 36 37 36 39 40
lGjc
IZ-.
TEST	 ITEM	 ^C'41 P - 'Jt-42t^c 0
TYPE OF TEST
	 64 p- L
PROGRAM
	
5S
DATE 	 S--7
RUN	 NO. 	 It
MICROPHONE	 NO.	 3
OVERALL	 LEVEL	 1 1`5
RUN	 DURATION
TEST ENGINEER	 SiVIfVfP
TEST TECHNICIAN	
-_S
REMARKS ", 	 ,,	 PS /) 4//Z
P/0 f	 3 Y
j
t ZV 7 -X V,4e-
100000 16 25 40 63 100 160 250 400 630 1000 1600 2500 4000 6300
13^
m
a
J
W
7wJ
W a
o:a
4 .
z
0
^fG
ACOUSTIC DATA SHEET
Q3 zo 3L7 7U ou WC7 cuv a17	 7uv	 ovv	 d;w cvvv afav avvv	 wvv
1/3 OCTAVE BAND FREQUENCIES, Hz
BAND N"ERS -i-
1Fyn 0	 11 12 13 14 f 8	 16	 17	 16 19	 20	 21	 22	 23	 24	 25	 26	 27	 20 29	 30 31	 32	 33	 34	 35	 36 37	 30 39	 40 TEST ITEM	 (?, AlP	 •l 0 -D
TYPE OF TEST
	 L L h^
PROGRAM
	
.S
RUN NO.	 Z
MICROPHONE	 NO.
OVERALL LEVEL	 Z
RUN DURATION
	 /C SF c_
TEST ENGINEER	 AiWOf/^'
TEST TECHNICIAN
^yys• N/'^>z
REMARKS
plot -^fo
•	 DATE
^iyT^RN^L
^Jl
0	 16	 25	 40	 63	 100	 160	 280	 400 1	 630	 1000	 1600	 2500	 4000	 6300 110000
I W
^D
0
3
JW
WJ
WK
po 
fl
NW
a
c
z
0
//?>
^/0---
In
4
F
-ACOUSTIC DATA SHEET
I
TEST	 ITEM _ 	 -er►rrlP
TYPE OF TEST
PROGRAM	 5
DATE
RUN NO.	 J-
MICROPHONE NO.	 s
OVERALL LEVEL	 i2'^
RUN	 DURATIOK	 Sc c:
TEST ENGINEER
	 IsN`fDFT
TEST TECHNICIAN	 CEO 6.^: %S CAI
REMARKS	 ^-(C , S P5t)A! PZ-
P^^^ f 	 yr
S
iU TLtRNAL
t I
1000010 16 25 40 63- _ ---700 160 250 400 630 1000 1600 2500 4000 6300
F
r:<
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1/3 OCTAVE BAND FREQUENCIES, Hz
Y1/3 OCTAVE BAND FREQUENCIES, Hz
i
ACOUSTIC DATA SHEET
SAND NUMBERS-i
YO II C1 13 14 IS 16 IT" is It 20 21 22 23 24 -23 -26 -27 20 29 30 31 32 33 34 33 36 37 30 39 40
TEST ITEM ^- D^P •	 ^a^^^
TYPE OF TEST	 LC^R
PROGRAM	 5
l ^(C
DATE
RUN	 NO.
f MICROPHONE NO.
v
w
ui
OVERALL LEVEL 	 ^L
RUN DURATION
	
/O	 5EC
laJ
TEST ENGINEER	 sN yDE 2
co
d
0
z
C)c
TEST TECHNICIAN	 ^4^ac25anJ
3 1141 /3^ ii^Z
REMARKS	 PS /
II G pjaf ^" i^^
Tv  i ERNAz-
!I
4-
ACOUSTIC DATA SHEET
BAND WhVERS --^+
10 11 12 13 14 VK 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40J
J J ^^
C-1
TEST	 ITEM Cyr."%h c 1yr:-c'-'D
TYPE OF TEST
	 L'!# L .
PROGRAM
DATE
RUN NO.	 2 q
MICROPHONE	 NO.
OVERALL	 LEVEL	 CA/
RUN
	 DURATION
	 lc,
TEST	 ENGINEER
TEST TECHNICIAN	 4 tt
	
:/ZsOA;'
REMARKS	 I-IG'L.l V /v1
pop
x1/< 01#1 n'fA6
100000 25 !0 63 !00 160 230 400 630 1000 1600 2300 4000 6300
1 tic
X30
J
w
w
9
v;
wcc
y
w
a_
0Z
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1/0
W-'J Lw JL;) 7w aw K7 e.w ago	 a,V	 oww	 IGaw cwww avow a/ww	 —,w
1/3 OCTAVE BAND FREQUENCIES, Hz
r	 `
BAND NU1lERS -.►
10 11 12 13 14 15 16 f7 iS 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 36 39 40
ire TEST ITEI+f	 ^vrif'.	 Ht2c^0
TYPE OF TEST	 AL
PROGRAM
DATE	 1	 I	 ?c'
RUN NO
MICROPHONE	 NO.
OVERALL LEVEL	 I ¢ S
RUN DURATION
	
/C SEC
TEST ENGINEER	 SfJyDr"0
TEST TECHNICIAN	 r.2SCAJ
3 4,ys N/^^ 2	 ff
REMARKS r- S PS I )I tt-C-j UW)
P 1.	 q4
i
ZX TE.Qi11,g [-
10000
f
lw00 16
25 40 63 100 160 250 400 1600 2500 4000 6300
lyc
v
J
W
wJ
w
W
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C,
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1/t
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¢_O zo at,a av ov Ica cvv aia avv	 svv	 W5^+ cvvv alav avvv	 wivv
143 OCTAVE BANG FREQUENCIES,	 Hz
I,
ACOUSTIC DATA SHEET
ii
i
1/3 OCTAVE BAND FREQUENCIES, Hz
BEST ITEM 0t,cotr . ls•i[Z	 J
FYPE OF TESTLc rTc-
r
'ROGRAM	 -'
)ATE	 %-^S-
WN NO.	 -^
4ICROPHONE NO.	 Z M
IVERALL LEVEL	 1 4
UN DURATION
	
^c 5
PEST ENGINEER JNyDF 2
PEST TECHNICIAN	 .5F_fZSa
3yyg .V/xv r' 
t ^
tEMARKS
.
(C',	 ujVl
fiX TEh'^t1^}L
a
Amp-
1.
i
ACOUST I C ' DATA SHEET
BAND MUISER$	 +►
10 11 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40
ISc GTEST ITEM^
(^ C
J
W
J
W
17 N
W
a
0z
0N
//cl
xc
12_5 20 31.3 50 6v rL7 zvV	 310	 avv	 evv	 1=m cvvv alav avvv	 wvv
I/3 OCTAVE BAND, FREQUENCIES, Hz
TYPE OF TEST
PROGRAM	 -s
DATE	 -	 S- 7
RUN	 NO.
MICROPHONE NO.	 N1
OVERALL LEVEL	 ^4S
RUN	 DURATION
TEST ENGINEER	 SAiLf1)
TEST TECHN I 	 i AN Ke CAE (ZSon.J
34ya
REMARK .SCO L J' f S1^ HELIU07
j	 Id t
c)C TE/?^t1^1
ao0oD 1s 2s 4o s3 Poo 160 2so 400 630 1000 1600 2500 40100 6300
a
0'
{
,..	 i.#1:NWJ^oft.:.-ne....t .0 ,:raaz^ewtcm",.s..a:.k.:. 	 ...cr..:;i<.....ns.^..e^uludw.l 9taN:Jas.,'^.s^•.3','"xw^3*.^ta^.::^«3ci,n.uLw, 	 -	 _	 ^-="^:.
/
- :!m
a'
^;
-_J
I Lfc-
.'	 V
ro
wJ
UJ
Nuj
w
CL.0
C>
I cn
I	 FIB
TEST ITEM L:n'VI P. J"#tZOUZ
TYPE OF TEST	 eylgL-
PROGRAM	
q	
'2'
DATE	 !-1 S " 7E
RUN	 NO.
MICROPHONE NO.	 SM
OVERALL LEVEL
RUN DURATION
	 lC5tc
TEST ENGINEER	 51Vyo^e'2
TEST TECHNICIAN	 120 	 2541ti
EMARKS 	 1WF—L-1ci/y7
Plot
C X T ^I^ ^i^C-
100000 16 23 40 63 k00 160 250 400 630 1000 1500 2500 4000 6300
2.3 20 31.0 5V BV 1"Co GVV 342	 *VV	 CVV	 %GPJ LUVV	 aim;	 PWW	 a7Vp
1/3 OCTAVE BAND FREQUENCIES,	 Hz
ACOUSTIC DATA SHEET
SAND WkSERS ---+►
10 11 12 a3 14 15 16 17 18 19 20 21 22 23 24 23 26 27 26 29 30 31 32 33 34 33 36 37 38 39 40
a.
9ACOUSTIC DATA SHEET
..SAND 111111eE11S
-+-
10 II tz 13 14 15 16 17 IS 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 39 39 40
t ^(C
130
m
w
^J
J
W
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y
W
a0
o,
ti
JIG
0-5	 20	 R5	 50	 90	 t25	 200	 313	 S00	 900	 1230	 2000	 3150	 5000	 9000
1/3 OCTAVE BAND FREQUENCIES,
	
Hz
TEST ITEM	 ^'m^'•	 H^'c^,p
TYPE OF TEST	 Ct:s! ^--
PROGRAM	 v S
DATE	 ^'" ^'^' 7 6
RUN NQ.	 ^^
MICROPHONE N0.	 (C ^"I
OVERALL LEVEL
	 ^^
RUN	 DURATI OH
TEST	 ENGINEER
TEST TECHNICIAN	 ^^ ^E=,BSc.3
3yy^ 3^/ 2	 /
EMARKS^^^ •^ IBS /•^ /7^^LIUM
Plet	 ^^/^/	 _ _
^
i
i
10000p 16 2S 40 63 .100 160 250 400 630 1000 t600 2500 4000 6300
a
i
Lnr
a
toN c.
I
12.5	 20	 3L5	 SO	 80	 125	 200	 315	 500
1/3 OCTAVE BAND FREQUENCI
8MV WMERS -^
10 11 2 13 14 15 16 17 18 19 20 21 22 23 24 23 26 27 26 29 30 31 32 33 34 35 36 37 38 39 40
13 u TEST ITEM (erPlf- ^jf/Couo
TYPE OF TEST
	
L—V4c-
PROGRAM	 S S
DATE	 l'l S"7 6
RUN H0.	 _3
MICROPHONE N0. 
^
r —
	
AUC^
OVERALL LEVEL	 4 S o"i ^M
RUN DURATION
	
/O SE L-
TEST ENGINEER	 5.A1gDc1
TEST TECHNICIAN	 1zo6 /ZSe,,o
3`1^^N^iti 2
REMARKS ^n.
P i c  f ^ 5-0
10000q 16 23 40 63 100 460 250 400 630 1000 1600 2500 4000 6300
I I c,
m
JW
WLLJJ
I^ `X N
C!)W
oZ
=D
0
^1G
n^
ACOUSTIC DATA SHEET
ACOUSTIC DATA SHEET--- --	 - -
SAND NUMBERS 
^ 11 12 13 14 ^15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 38 39 403
-ju
::wui
-j
W
cl:
C/3
cn^
LLJ
a.
A=
C)cf,
'70
I
TEST	 ITEM
TYPE OF TEST	 C L A
PROGRAM
DATE
RUN	 NO.
MICROPHONE	 NO.
OVERALL
	 LEVEL
RUN	 DURATION
17
TEST ENGINEER	 ^A)4PFr-
TEST TECHNICIAN Jk cEpsofo
REMARKS 
-
(C	 u fol
Pto 7
I t I I I t I I
T
r
k
T
T
T
W, 
NO
7f
T
3 16 25	 I 40 63	 I *0 160 250 46 630 1000 1600 2500 4060 6360
I
YG
:D.
Ln
Lo
W-5	 zu	 3L*	 30	 Go	 lZ5	 zuo	 315	 300	 goo	 izw	 z000 3150
	 5000 5000
1/3 OCTAVE BAND FREQUENCIES, Hz
8AN0 WWOERS -+
10 11 12 13 14 15 16 17 1.6 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40
.3C
"LEST	 ITEM.. P.	 I+ILOvn
TYPE OF TEST	 4L-
PROGRAM	 S S
DATE	 `j—lS-7G
RUN NO.	 3	 -
MICROPHONE NO.	 Z
OVERALL LEVEL
TEST TECHNICIAN	 So 
REMAR KS (6 j 05/) hZEL,1,M
Pio t #s^
T	
RUN DURATION
	
/Q SEC
T	 TEST ENGINEER
	
5A.14 DOr/L-
Zi3 T^.4.r/^t-
O	 16	 25	 40	 63	 100	 160	 250	 400	 630	 1000	 1600	 2500	 4000	 6300	 10000
I l^
`QV
lm
J
It.f
wJ
K.
I^
Ia
Ln
ujWcr
0
0co
1	 Io
ACOUSTIC DATA SHEET
_ ACOUSTIC DATA SHEET
BAND NIDMERS -+
10 II 12 13 14 15 16 17 I8 19 20 21 22 23 24 23 26 27 26 29 30 31 32 33 34 33 36 37 38 39 40 L
3C
3/c
m
w
w
w
IG
w
v
z
0
va
Lh'c^
M5	 20	 31.5	 50	 130	 125	 200	 315	 00-00'	 800	 1230	 2000	 3150	 5000	 8000
1/3 OCTAVE BAND FREQUENCIES,
	
Hz
TEST	 ITEM	 ^--t-^'^'• -=^{rc^.D
TYPE OF TEST
PROGRAM
	 ' }
DATE 	 7
RUN NO.	 3
MICROPHONE NO.	 J
OVERALL
	
LEVEL	 1
RUN DURAT1011
	
^C	 ^C.^
TEST ENGINEER	 5A) y10E('^.
TEST TECHNICIAN    	 ;K-e.:;'^;L.^cty
34t^^
REMARKS (^-S- ^'^ !J %^^'^ruM
Pier -^__s3
t
Yb i6 25 40 63 100 160 250 400 630 1000 1600 2500 4000 ^	 6300 10000
a
w
^G
-o
JWyWJ
W
EW
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0Z
0
qc
ACOUSTIC DATA SHEET - -
BANO NUMBERS ---^
10 It 12 13 14 15 16 17 19 19 20 21 22 23 24 25 26 27 20 29 30 31. 32 33 34 35 36 37 30 39 40
I .m
a
o.
S A
^b
btj
C O
TEST.	 ITEM (_
/7
,ort'7 P. 	 wz-ou 77_-
TYPE OF TEST	 EV4(-
PROGRAM	
q	
a
DATE	 /-/	 _ 7^,
RUN NO.	 3
MICROPHONE NO.
OVERALL LEVEL
RUN- DURATION
	
t/O SSG.
TEST ENGINEER'	 ^/U4 o^2
TEST TECHNICIAN (2-o^6t2sov%^
3yy 8. ^%/.rte r
REMARKS[	 I)/7^ LUu-,7
t I I
I #
100000 1a 2S 40 63 100 I60 250 400 630 1000 1600 2300 4000 6300
2.5 20 3L3 Su au lzo zuv	 oio	 ovu	 evu	 rcw zVVU ..law avw	 wivV
1/3 OCTAVE BAND FREQUENCIES, Hz
"s
ACOUSTIC DATA SHEET
BAND WJWENS --^
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 — 36 37 38 -39 -40
ZS	 ZO	 3LD	 50	 DO	 IZD	 ZOO	 313	 500	 500	 ¢30	 Z000 3130	 3000 6000
1/3 OCTAVE BAND FREQUENCIES, Hz
--- TEST	 ITEM	 l t;yct^^,	 ;' ► ;, .'	 Ll
TYPE OF TEST
PROGRAM	 -^
DATE	 cl —^ J—
RUN NO.	 —^ S
MICROPHONE N0.	 S
OVERALL LEVEL
	
Z2.4.,
RUN DURATION
	
lC' Sc=c-
TEST
	 ENGINEER	 (-i0c-l:.
TEST TECHNICIAN	 VICI=-Sctj
REMAR KSLC ' J	 S!^	 LrU^h
A4
;
W25O4CO
Iloilo
100000 16 23 40 63 )00! 160 I 630	 1 1000 1600 2500 4000 6300
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0
O
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ACOUSTIC DATA SHEET
SAND MWER5 -^
12 11 12 13 14 15 16 17 10 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40 STEST ITEM ^ ^P• t^2ou^
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w
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f	
1/3 OCTAVE BAND FREQUENCIES,	 Hz
TYPE OF TEST	 EVAL.
PROGRAM	 S .S
DATE
RUN	 NO.
MICROPHONE	 NO.
OVERALL LEVEL
RUN DURATION
	
l 0 5 4G
TEST ENGINEER
	 5AI V06--e-
TEST TECHNICIAN `:Q61Fel
3 4vg /J//',  r
REMARKSS^- S PS/^^L/UM
i IF
ln7
T ,
isJT^i^I3/}L
t
10000
I
0 16 25 40 1	 63 100 160 250 400 630 1000 1600 2500 4000 6300
9
00cn
TEST ITEM C'e, 1 e•
L i W 1c-r:.._ -
TYPE OF TEST
	
U
PROGRAM
DATE
RUN NO.
MICROPHONE N0. I KI	 l4^ f^^'^
OVERALL LEVEL I¢^ ^^ I w!
RUN DURATION
	
BSc
TEST ENGINEER
	 ti"f^t-^-
TEST TECHNICIAN ^I c:r^ a-SLr.
REMARKS 1--•A ys	 AI(L
a
n
a'
ACOUSTIC DATA SHEET
BAND NUWE11S ---+
10 11 12, 13 14 15 16 17 10 19 20 21 22 23 24 25 26 27 2e 29 30 31 32 33 34 35 36 37 39 39 40	 C
l^
A/0
Q 16 25 40	 63 100 160 250 400 630 1000 1600 2500 IGOC 6300 100
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w
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12.5	 20	 3L5	 50	 B0	 125 200 315 500
	
500	 "230	 2000	 3150	 5000	 5000
1/3 OCTAVE SAND FREQUENCIES,
	 Hz
BAND WhOERS ^_i
10 II 12 13 14 15 16 17 16 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40
R.3	 zv	 au
-	 TYPE OF TEST	 Vlt
TEST ITEM	 LINE/^
PROGRAM	 `'S
DATE	 7- 17 - 76
RUN NO.	 9
MICROPHONE .NO.	 / /3I
OVERALL LEVEL
	 's
RUN DURATION	 c-
TEST ENGINEER
	
^/i.'yL^^lL
TEST TECHNICIAN 
REMARKS
	 41oj
p lot 	s ^'
G X 7-,cA/SAL
D	 16	 25	 40	 63	 100	 160	 250	 400	 630	 1000	 1600	 2500	 4000	 6700	 10000
{6x
t/C
1
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w
u
f
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d
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ACOUSTIC DATA SHEET
ACOUSTIC DATA SHEET
BAND kit"ERS -+
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 31 32 33 34 35 36 37 36 39 40
I7	 TEST ITEM	 L r/vE
TYPE OF TEST	
AEG'*^
SPROGRAM	 `' 
/yc - t I
DATE	 9— i 7 - 7^
RUN N0,	 lG
17c	 MICROPHONE NO.	 '/
cc
J	 OVERALL LEVEL	 / 9 ^`"^
Lu
w
L	 RUN DURATION
^	 TEST ENGINEER J/yyOf./L
to
w
TEST TECHNICIAN	 C^ o°S co
—
v
0
CD	 REMARKS 14 /rZ /s3 LiiLlcr .cn	 —
/re	 P 10 f	 .S'%
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I2.5	 20	 3L5	 50	 e0	 125	 200	 315	 500	 !00	 1230	 2000	 3150	 5000 X000
1/3 OCTAVE BAND FREQUENCIES, Hz
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BAND MWERS
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40
TEST	 ITEM
TYPE OF TEST	 Fg, 'T c
PROGRAM
DATE	 7 - 7
RUN NO.—
MICROPHONE NO.	 3
OVERALL LEVEL	 145
RUN DURATION —( cl - -5 45
TEST ENGINEER
TEST TECHNICIAN
REMARKS
-
	 %i /g- f it-, 60L.;rfz^
T
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ACOUSTIC DATA SHEET
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OCTAVE BAND FREQUENCIES, Hz
cn
ACOUSTIC DATA SHEET
BAND NWAERS --^
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